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[57] ABSTRACT 
Various fasteners are provided to hold together por- 
tions of mammalian tissue. The fasteners include fasten- 
ing members with spaced-apart legs adapted to be 
passed through the tissue portions. One embodiment of 
the fastener has a mesh-like receiver around each leg for 
engaging the legs of another identical fastening member 
inserted from an opposite side of the tissue portions. In 
other embodiments, the receiver is a separate element 
and is applied to a side of the tissue portions opposite 
the fastening member to engage the legs of the fastening 
member. The receiver may have a variety of forms. A 
number of structures are disclosed for effecting engage- 
ment of the fastening member legs with the receiver. 

2 Claims, 14 Drawing Figures 
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a taper to improve the penetration of the staple into 
tissue. 

Although many of the above-discussed types of tissue 
DESCRIPTION fastening devices and techniques are satisfactory in 

Technical Field 5 various applications, there is a need to provide an im- 

proved fastening device, especially one completely 
This invention relates, in general, to the fastening fabricated f rom absorbable materials, 
together of portions of tissue in surg.cal procedures. AJsQ) h WQU , d be desirable to provide an improved 

BACKGROUND OF THE INVENTION fastening device fabricated from absorbable materials 

In various surgical procedures, fasteners in the form 10 J* « S^fl^JSS^^^Sl 
of staples or the like .re employed for holding tissue '^^JST^S^^S^ 
portions together to facilitate healing of a wound or . , ... ^ r , * ^ • 

incision. For example, a locking staple! having a tongue P rovlde a des.red amount of hemostatic compression to 
and groove structure by which the staple is locked, is —ze bleeding, but allow some collateral blood 
disclosed in U.S. Pat. No. 2,881,762. A metal staple 15 circulation to the wound or incision edges of the tissue 
especially adapted for ligating blood vessels is disclosed to promote healing In addition, such an improved fas- 
in U.S. Pat. No. 3,079,608. International patent applica- tener should have the capability to accommodate vary- 
tion No. PCT/SU79/00049 discloses a variety of fasten- ing tissue thicknesses and should leave as little tissue 
ing devices and instruments for performing circular cuff or margin as possible in effecting the joining of the 
anastomoses on the large intestine. The aforementioned tissue. 

disclosures serve to illustrate the wide variety of tissue Further, it would be beneficial if such an improved 
fastening devices and techniques that may be employed fastener had a configuration that, consistent with other 
in general and/or specific surgical situations. design considerations, would enable the fastener to be 

One common type of fastening device for joining or fabricated with (1) as small a size as possible to minimize 
holding together soft tissue portions is the generally dosage and (2) with a minimum of sharp edges or pro- 
"U"-shaped staple which is typically fabricated from a trusions. Also, another desirable feature of such an im- 
suitable metal. Such staples, although generally de- proved fastener would be a fastener configuration that 
scribed as having two legs joined to define a "U"-shape did not form, or contribute to the formation of, pockets 
when unclinched, may also be regarded as having a 0 f infection in the tissue. 

configuration of an "open" loop when unclinched. The Further, such an improved fastener would desirably 
legs need not necessarily be parallel but are typically provide the surgeon with the capability for readjusting 
adapted for penetrating the tissue portions and for re- tne compression after initial application. 
. ceiving between them some of the tissue material. Such an improved fastener should have the capability 

Other examples of U-shaped or open loop staples, as for maintaining the tissue portions in approximation and 
well as of methods and instruments for applying such compression for a minimum of 21 days in vivo. Also, 
staples to tissue, are disclosed in U.S. Pat. Nos. sucn a f astener should desirably be easily adjustable to 
3,252,643, 3,482,428, 3,692,224, 3,790,057, 3,795,034, the length of the two tissue portions being joined so that 
3,889,683, 4,198,982, 4,316,468, and 4,319,576. a si k fastener ^ be used> rather than a plurality of 

Other tissue fastening devices have been proposed shorter fasteners . Further, the fastener should desirably 
and differ from staples per se in that these other devices w duce a we ii_ d i st ributed clamping force on the tissue 
may have a plurality of components and do not have to portions 

be clinched in the manner used to set a staple. One such ft wou]d akQ be advanta ge 0 us to provide such a 
device is disclosed in U.S. Pat. No. 4 060,089 and in- fastener wjth a desi that WQuld facilitate }ts ap piica- 
cludes a fastener strip provided with a plurality of longi- ^ tQ ^ tisgue iQns wit]) a simp]e yet effec tive 
tudmally spaced, parallel prongs which are adapted to « metho(j , t wou)d additionally be desi rable if the im- 
penetrate two overlapped tissue portions from one side d fastener ^ readjl accommodate ap pii cat i 0 n 
so that the d.stal ends of the prongs project from the £ mems q{ ^ iatel desi d mstrum£mt . 
other side of the tissue portions. ' 

The fastener device further includes a retainer strip SUMMARY OF THE INVENTION 

which is adapted to be placed on the other side of the 50 . ho i d together 

tissue portions opposite the fastener strip to engage the t^ P " „^ 'J^T„" i , P „<= nTP H P fi„ P H hv a 

prongs which each include a plurality of spaced-apart, Phwltty of spaced-apart, serrated legs .adapted It pene- 

frustoconical engaging members for engaging the re- trate the tissue portions and that hasan elongate c amp- 

tainer strip at a desired position relative to the prongs. mg member connecting the legs The fastener further 

This provides for the capability of adjusting the dis- deludes an elongate receiver adapted to be disposed 
tance between the fastener strip and the retainer strip. 60 against a tissue portion opposite the fastening member 

Such a fastening device may be fabricated from a biode- for receiving the fastening member legs. The receiver 

gradable or absorbable material. defines apertures each having a plurality of serrations 

Yet another tissue fastening device having a plurality for cooperating with the serrations on the fastening 

of components is disclosed in co-pending commonly member legs to inhibit relative movement of the re- 
assigned U.S.patent application Ser. No. 349,433, filed 65 ceiver and fastening member at least m the disengaging 

Mar. 18, 1982. The fasteners disclosed in that applica- directions. 

tion are made from various polymeric materials and the In one form of the fastener, the clamping member and 

legs of the U-shaped staple portion of the fastener have receiver are generally rigid. In another form of the 
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fastener, both the clamping member and receiver are legs with distal ends and each fastening member also 
flexible strips which can generally conform to the sur- includes a mesh of flexible filaments extending around 
face contour of one of the tissue portions. The fastening each of the legs. According to a method for applying 
member legs and receiver have suitable engaging means the fastener, the first fastening member is disposed 
which may include serrations or other cooperating 5 against one of the tissue portions and the second fasten- 
structures. ing member is disposed against the other of the tissue 
In a modification of this flexible component fastener, portions. The tissue portions are penetrated by the legs 
the flexible clamping member strip has regions defined of each fastening member so that the legs of each fasten- 
between legs where one or more shorter lengths of the ing member engage the mesh of the other fastening 
clamping strip may be separated from the longer clamp- 10 member to prevent disengagement and to hold the tis- 
ing strip. The receiver strip also defines regions be- sue portions together. 

tween leg receiving means where one or more shorter Numerous other features of various embodiments of 

lengths of the receiver strip may be separated. the novel tissue fasteners and application methods will 

The above-described flexible, severable forms of the be apparent from the following detailed description and 

fastener components may be applied to the tissue ac- 15 accompanying drawings. 

cording to a novel method. Specifically a shorter DESCRIPTION OF THE DRAWINGS 
length of a fastening member clamping strip may be 

separated from the originally provided longer fastening In the accompanying drawings forming part of the 

member clamping strip. A shorter length of the receiver specification, and in which like numerals are employed 

strip may be separated from the longer length of the 20 to desginate like parts throughout the same, 

receiver strip originally provided. The shorter length of FIG. 1 is a perspective view of a fastening member 

the clamping strip is disposed against one tissue portion. and receiver which together constitute a first embodi- 

The shorter length of the receiver strip is disposed ment of the fastener of the present invention; 

against the other of the tissue portions while conform- FIG. 2 is a greatly enlarged, fragmentary, side view 

ing the shorter length receiver strip to the surface con- 25 of one of the fastening member legs taken generally 

tour of the other tissue portion. along the plane 2 — 2 in FIG. 1; 

Then the legs of the shorter length of the fastening FIG. 3A is a greatly enlarged, cross-sectional view of 

member are inserted through the tissue portions and the receiver taken generally along the plane 3A— 3A in 

through the shorter length of the receiver strip to con- FIG. 1; 

form the clamping strip portion of the shorter length of 30 FIG. 3B is a fragmentary, cross-sectional view taken 

the fastening member to the surface contour of the one generally along the plane 3B— 3B in FIG. 3A; 

tissue portion with the legs of the fastening member FIG. 3C is a fragmentary, bottom view taken gener- 

engaged with the shorter length of the receiver strip. ally along the plane 3C— 3C in FIG. 3B; 

The above-described method may be used with a FIG. 4 is a view of the fastener of FIGS. 1-3C shown 

flexible fastener wherein the fastening member and 35 applied to tissue portions with part of the tissue portions 

receiver are not designed to be severable. In such a case, cut away to better illustrate interior detail; 

the fastener is provided in various specific sizes and the FIG. 5 is a fragmentary, cross-sectional view of a 

user initially selects the appropriate size fastener rather second embodiment of a fastener shown holding to- 

than sever a longer fastener. gether two portions of tissue; 

The above-described method may be used for apply- 40 FIG. 6 is a fragmentary, perspective view of a third 

ing an elongate, flexible fastening member clamping embodiment of a fastener shown assembled in the ab- 

strip and an elongate, flexible receiver to conform to the sence of tissue; 

surface contour of the tissue portions even if the fasten- FIG. 7 is a perspective view of a fourth embodiment 

ing member legs are received in receiver structures of a fastener; 

other than those having serrated apertures. The method 45 FIG. 8 is a perspective view of a fifth embodiment of 

may be effectively employed with fastening members a fastener; 

and receivers having other forms of engaging structures FIG. 9 is a greatly enlarged, fragmentary view of the 

for holding the legs of the fastening member within the fastener of FIG. 8 shown applied to tissue portions to 

receiver. hold together tissue portions with parts of the tissue 

In still another form of the fastener, a fastening mem- 50 portions cut away to better illustrate interior detail; 

ber is, provided with a clamping member connecting a FIG. 10 is a perspective view of three fasteners that 

plurality of legs that each have a plurality of barbs each have the form of a sixth embodiment of a fastener; 

angled rearwardly away from the leg distal end. The FIG. 11 is a view of the fasteners of FIG. 10 shown 

fastener also includes a receiver in the form of a mesh of applied to hold together two tissue portions with parts 
flexible filaments adapted to receive the fastening mem- 55 of the tissue portions cut away to better illustrate inte- 

ber legs after the legs have been inserted through the rior detail; and 

tissue portions with the barbs engaging the both mesh FIG. 12 is a perspective view of three fasteners that 

and one of the tissue portions so as to inhibit relative each have the form of a seventh embodiment of a fas- 



it of the receiver and fastening member at least 
in the disengaging directions. According to the method 60 DESC RIPTION OF THE PREFERRED 
for applying this type of fastener, the receiver is dis- EMBODIMENTS 
posed against one of the tissue portions and the fasten- 
ing member is disposed against the other of the two This invention may be used in many different forms, 
tissue portions so that the legs of the fastening member The specification and accompanying drawings disclose 
penetrate the tissue portions and the receiver mesh. 65 only a few specific forms as an example of the use of the 
In yet another form of the fastener, at least first and invention. The precise shapes and sizes of the compo- 
second identical fastening members are provided. Each nents herein described are not essential to the invention 
fastening member comprises a plurality of spaced-apart unless otherwise indicated. The invention is not in- 
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tended to be limited to the embodiments of the method surface slanting at an angle relative to the first retaining 

and article illustrated, and the scope of the invention surface. 

will be pointed out in the appended claims. Each fastening member leg serration 80A has the 

„ „„, „„ „ „ „ , form of a small frustoconical structure with a first sur- 

FIRST EMBODIMENT OF THE FASTENER , face genera]ly normal t0 the cylindrical exterior surface 
A first embodiment of the fastener is illustrated in of the legs 66 A and with a second surface slanting at an 
FIGS. 1-4 and is designated generally therein by refer- angle relative to the first surface. By orienting the serra- 
ence numeral 50A. tion slanting surfaces on the leg in a direction opposite 
The fastener 50A is illustrated in FIG. 4 in the fully to the slanting surfaces of the serrations on the receiver, 
assembled, "set" configuration wherein it is shown 10 the legs 66A may be inserted into the receiver 62A so 
holding together two portions 52 and 54 of mammalian that the serration slanting surfaces accommodate rela- 
tissue, such as are defined by a wound or incision in an tive movement in the direction of the insertion. How- 
organ, to facilitate healing of the wound or incision. ever, the normal surfaces of the serrations of the fasten- 
The fastener 50A includes two components, a fasten- ing member leg 66A and of the receiver 62A engage to 
ing member 60A and a receiver 62A, which are initially 15 prevent withdrawal of the leg 66A from the receiver 
separated as illustrated in FIG. 1 and which are adapted 62A. This action is enhanced by providing a somewhat 
to cooperate to compress or hold between them the resilient serration structure. 

tissue portions as illustrated in FIG. 4. Also, as best illustrated in FIG. 3A, the width of each 

As is best illustrated in FIG. 1, the fastening member receiver aperture 76A between the serrations 90A may 

60A includes (1) a plurality of spaced-apart legs 66A 20 be slightly less than the diameter of the frustoconical 

adapted to penetrate the tissue portions and (2) an elon- serrations 80A on the fastening member leg 66A. This 

gate clamping member 68A which connects the legs will ensure a temporary deflection or deformation of 

66A and which is adapted to lie substantially against one the serrations 80A as the leg 66A is inserted into a aper- 

of the tissue portions (e.g., tissue portion 54 in FIG. 4). ture 76A of the receiver 62A. When the leg 66A has 

The legs 66A of the fastening member 60A are gener- 25 been inserted a desired amount, the serrations 80A will 

ally parallel to each other and are generally perpendicu- tend to spring outwardly of the original, undeformed 

lar to the clamping member 68A. Preferably, each leg orientation so as to fully engage the serrations 90A of 

66A has a solid, generally cylindrical configuration the receiver and prevent withdrawal of the fastening 

with a conical distal end 70A to facilitate or aid in the member 60A from the receiver 62A. 

penetration of the tissue portions. The clamping mem- 30 As best illustrated in FIGS. 1 and 3C, the receiver 

ber 68A may be cylindrical (as illustrated) or may have 62A may have an enlarged portion 95A adjacent or 

any other suitable shape (such as that of a regular paral- surrounding each aperture 76A. This allows the re- 

lelpiped, for example). ceiver 62A to be fabricated with a narrow connecting 

The fastener 50A is provided with unique means for portion 96A (FIG. 1). The narrow connecting portion 

effecting engagement between the fastening member 35 96A may have a width considerably less than the width 

60A and the receiver 62A and for holding the fastening of the receiver portion 95A around each aperture 76A. 

member 60A and receiver 62A in a desired relationship Indeed, if desired, each portion 96A may have a width 

to compress between them the two tissue portions 54 less than the width of the aperture 76A. The provision 

and 52 as illustrated in FIG. 4. To this end, as best of the enlarged portion 95A adjacent or around each 

illustrated in FIGS. 1 and 2, each leg 66A of the fasten- 40 aperture 76A provides sufficient material to define each . 

ing member 60A defines on its exterior along at least a aperture 76A and to provide the necessary structural 

portion of its length a plurality of small teeth or serra- integrity while permitting the use of the very narrow 

tions 80A. portions 96A to conserve material. 

Further, as best illustrated in FIG. 4, the receiver 62A The fastening member 60A and receiver 62A may be 

is adapted to be disposed against the other of the tissue 45 formed from suitable materials, such as thermoplastic 

portions opposite the fastening member 60A. The re- polymer materials that are absorbable by mammalian 

ceiver 62A defines means for receiving the fastening tissue. For example, the fastening member and receiver 

member legs and means for being engaged by the fasten- may be molded from absorbable polymers or copoly- 

ing member legs after the legs have been inserted mers of poly-dioxanone, lactide, glycolide and the like, 

through the tissue portions. The means for receiving the 50 These components may also be molded from a combina- 

fastening member legs includes, in this embodiment, a tion of such materials. 

plurality of spaced-apart apertures 76A as illustrated in The fastener 50A is used to join the tissue portions 52 

FIG. 1. The apertures 76A may have the form of elon- and 54 (FIG. 4) in a novel manner. Specifically, the 

gate or oval bores as illustrated. tissue portions 52 and 54 are first approximated in sur- 

The receiver 62A defines in each aperture 76A a 55 face-to-surface relationship as best illustrated in FIG. 4. 

plurality of small teeth or serrations 90A for cooperat- Then the fastening member 60A is positioned on one 

ing with the serrations 80 A on the fastening member side of the tissue portions with the legs 66A oriented at 

legs so as to inhibit relative movement of the receiver an appropriate angle to penetrate the tissue portions. 

62A and of the fastening member 60A in the disengag- The receiver 62A is held on the other side of the tissue 
ing directions (in the directions tending to pull the com- 60 portions opposite the fastening member 60A and gener- 

ponents apart from the set position illustrated in FIG. ally in alignment with the fastening member legs 66A. 

4). The receiver aperture serrations 90A are functional Specifically, the apertures 76A are aligned with the 

in one of two directions relative to the leg serrations fastening member legs 66A. 

80A for a given orientation of the receiver relative to Next, relative movement between the fastening mem- 
the fastening member. In this respect, as best illustrated 65 ber 60A and the receiver 62A is effected to urge the 

in FIGS. 2 and 3A, each receiver serration 90A is de- fastening member and the receiver closer together to 

fined by a first retaining surface generally normal to the cause the fastening member legs 66A to penetrate the 

wall of the aperture 76A and by a second camming tissue portions 52 and 54 and to locate at least portions 
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of the fastening member legs 66A within the receiver The receiver 62B is somewhat similar to the receiver 
62A. The relative movement between the fastening 62A of the first embodiment of the fastener 50A de- 
member 60A and the receiver 62A is terminated when scribed above with reference to FIG. 1. However, 
the clamping member 68A is at a desired distance from rather than being a completely rigid member like re- 
the receiver 62A to secure the tissue portions together. 5 ceiver 62A, the receiver 62B has at least a central por- 
Preferably, this movement is terminated after the tissue tion around each aperture 76B that is flexible. This 
portions have been compressed together a desired feature can be provided by making the receiver 62B 
amount. somewhat thinner than the receiver 62A. 

At this point, the distal ends of the fastening member In any case, the apertures 76B of the receiver 62B are 
legs 66A will typically protrude from the receiver 62A 10 provided with serrations and the legs 66B of the fasten- 
opposite the side of the receiver that is contacting one ing member 60B are also provided with serrations. The 
of the tissue portions. If desired, the protruding ends of serration structure is preferably identical to that de- 
the legs 66A may be severed flush with the bottom of scribed above with reference to the first embodiment of 
the receiver 62A by a suitable means. Preferably, during the fastener 50A. Thus, when the fastener is applied to 
the step of severing the protruding portions of the fas- 15 the tissue, the serrations on the fastening member legs 
tening member legs 66A, the protruding portions of the 66B are engaged by the serrations on the receiver 62B. 
fastening member legs are surrounded with a suitable Each aperture 76B of the receiver 62B may be elon- 
container for catching the leg protruding portions after gate or oval as are the apertures 76A of the first embodi- 
they are severed so as to prevent the severed portions of ment of the fastener SOA discussed above. Also, the 
the legs from falling into the surrounding tissue or body 20 width of each aperture 76B is preferably slightly less 
cavity. than the diameter of each of the legs 66B of the fasten- 

The above-described method for applying the fas- ing member 60B. 
tener 50A to the tissue portions 52 and 54 may be ef- Owing to the flexible nature of at least the region of 
fected with a suitable instrument (not illustrated) specif- the receiver 62B around each aperture 76B, the flexible 
ically designed for holding the fastening member 60A regions are forced outwardly some amount when the 
and receiver 62A and for driving the fastening member fastening member 60B is inserted through the tissue 
60A through the tissue portions and into engagement portions and into the receiver 62B as illustrated in FIG. 
with the receiver 62A. Such an instrument may include 5. The outward deflection of the flexible regions of the 
a pair of pivotally mounted jaws with one of the jaws 3Q receiver 62B facilitate reception of the fastening mem- 
adapted for holding the receiver 62A on one side of the ber legs 66B in the receiver 62B but further inhibit 
tissue portions and with the other of the jaws adapted relative movement of the receiver 62B and fastener 
for holding the fastening member 60A on the other side member 60B in the disengaging directions, 
of the tissue portions. A suitable driving member may The second embodiment of the fastener 50B may be 
be provided as part of the instrument for driving the 35 fabricated from the same kinds of materials described 
fastening member 60A out of its holding jaw, into the above for fabrication of the first embodiment of the 
tissue portions, and finally into engagement with the fastener SOA. Further, a suitable instrument for apply- 
reeeiver 62A. ing the second embodiment of the fastener 50B may be 

The instrument may include a suitable mechanism for provided to operate in the manner described above with 
severing the protruding portions of the fastening mem- 40 respect to the instrument for applying the first embodi- 

ber legs 66A after the fastening member 60A and re- ment of the fastener 50A. 

ceiver 62A have been locked together with the tissue EMBODIMENT OF THE FASTENER 
portions under the desired amount of compression. It is 

to be realized that such an instrument might be prefera- The third embodiment of the fastener is illustrated in 
bly provided with means for applying a plurality of 45 FIG. 6 and is designated generally therein by reference 

such fasteners simultaneously or with means for accom- numeral 50C. The fastener 50C includes a fastening 

modating longer or shorter fasteners. member 60C and a receiver 62C. 

The fastener 50C is similar to the first and second 

SECOND EMBODIMENT OF THE FASTENER fastener embodiments 5 0A and SOB, respectively, de- 
The second embodiment of the fastener is illustrated 50 scribed above with reference to FIGS. 1-5. The ele- 

in FIG. 5 and is designated generally therein by refer- ments of the third embodiment of the fastener SOC that 

ence numeral 50B. The fastener 50B includes a fastening are identical or functionally analogous to those of the 

member SOB and a receiver 62B. first and second embodiments of the fasteners 50A and 

The fastener 50B is similar to the first embodiment of 50B, respectively, are designated by reference numerals 
the fastener 50A described above with reference to 55 identical to those used for the first and second embodi- 

FIGS. 1-4. The elements of the second embodiment of ments with the exception that the third embodiment 

the fastener 50B that are identical or functionally analo- reference numerals are followed by the upper case letter 

gous to those of the first embodiment of the fastener C whereas the first and second embodiment reference 

50A are designated by reference numerals identical to numerals are followed by the upper case letters A and 
those used for the first embodiment with the exception 60 B, respectively. 

that the second embodiment reference numerals are The fastening member 60C includes a plurality oflegs 
followed by the upper case letter B whereas the first 66C which are connected together by a clamping mem- 
embodiment reference numerals are followed by the ber 68C which has a generally right rectangular paral- 
upper case letter A. lelpiped shape. 

The fastening member 60B is identical to the fasten- 65 Similarly, the receiver 62C has a generally right rect- 

ing member 60A of the first embodiment of the fastener angular parallelpiped shape and defines leg receiving 

SOA described above with reference to FIG. 1 and has apertures 76C. A region around each aperture 76C may 

legs 66B joined by a clamping member 68B. be somewhat flexible so that the receiver 62C functions 
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in a manner identical to that of the receiver 62B de- second, and third embodiments of the fastener described 

scribed above with reference to FIG. 5. hereinbefore. In addition, the fourth embodiment of the 

The shape of the clamping member 68C and the shape fastener SOD may be fabricated with a reduced amount 

of the receiver 62C, both being generally strip-like, may of material by providing voids or regions in the fastener 

be advantageously used in those applications where it is 5 where no material is used. 

desired to have larger areas of contact between the For example, in the fastening member 60D, the 

fastener SOC and the tissue portions. clamping member or clamping strip 68D defines a plu- 

The third embodiment of the fastener SOC may be rality of apertures 96D. The apertures 96D may be 
fabricated from the same kinds of materials described square-shaped as illustrated, or may be any other suit- 
above for the first and second embodiments of the fas- 10 able shape. Similarly, the receiver or receiver strip 62D 
tener 50A and SOB, respectively. may be provided with apertures 98D which may be 

The third embodiment of the fastener 50C is applied square-shaped as illustrated or which may be any other 

to the tissue portions in a manner generally analogous to suitable, shape. 

that described above for the first and second embodi- In addition, the space between each pair of fastening 

ments of the fastener 50A and 50B, respectively. Simi- 15 member legs 66D on the clamping strip 68D may define 

larly, a suitable instrument for applying the third em- a region where one or more shorter lengths of the fas- 

bodiment of the fastener 50C may be provided to oper- tening member may be separated from the fastening 

ate in the manner described above with respect to the member. These "separating" regions may be defined by, 

instrument for applying the first and second embodi- may be defined in, or may include voids or apertures, 

ments of the fasteners 50A and 50B, respectively. 20 such as the apertures 96D. 

._ . „ _ . „_,„.,,_,„ Similarly, regions may be defined in the receiver or 

FOURTH EMBODIMENT OF THE FASTENER receiving £ rip 8 fi2D bet y ween the , eg recdving means 

The fourth embodiment of the fastener is illustrated in (e.g., leg receiving apertures 76D) where one or more 
FIG. 7 and is designated generally therein by reference shorter lengths of the receiver strip may be separated 
numeral 50D. The fastener 50D includes a fastening 25 from the receiver strip. The separating regions of the 
member 60D and a receiver 62D. receiver strip 62D may be defined by, may be defined 

The fastener 50D is similar to the third embodiment in, or may include voids or apertures, such as the aper- 
of the fastener 50C described above with reference to tures 98D. 

FIG. 6. The elements of the fourth embodiment of the A novel method has been developed for applying the 
fastener 50D that are identical or functionally analo- 30 fastener SOD in a manner that uses to advantage the 
gous to those of the third embodiment of the fastener flexible nature of the fastener 50D. Specifically, the 
50C are designated by reference numerals identical to fastening member 60D is selected and, if it is too long 
those used for the third embodiment with the exception for the intended application, the desired shorter length 
that the fourth embodiment reference numerals are of the fastening member is separated by cutting or oth- 
followed by the upper case letter D whereas the third 35 erwise severing the fastening member between a se- 
embodiment reference numerals are followed by the lected pair of legs 66D. 

upper case letter C. Similarly, if the receiver or receiver strip 62D is too 

The fastening member 60D is similar to the fastening long, a shorter length of the receiver strip may be sepa- 
member 60C of the third embodiment of the fastener rated by cutting or severing the strip between the leg 
SOC described above with reference to FIG. 6 and has 40 receiving means or aperture 76D. 
a clamping member or strip 68D from which project a Next, the shortened length of the fastening member 
plurality of spaced-apart legs 66D. The legs 66D are 60D is disposed against one tissue portion and the short- 
provided with engaging members or serrations identical ened length of the receiver strip is disposed against the 
to those on the legs 66C of the third embodiment of the other of the tissue portions. During this step, the short- 
fastener 50C. 45 ened length of the receiver strip is manipulated so as to 
The clamping member 68D differs, however, from conform to the surface contour of the tissue portion 
the clamping member 68C of the third embodiment of against which it is disposed. 

the fastener in that the clamping member 68D is fabri- Next, the legs of the shortened length of the fastening 
cated from a relatively flexible material. The flexible member 60D are inserted through the tissue portions 
clamping member 68D is adapted to lie substantially 50 and through the shortened length of the receiver strip 
against one of the tissue portions and to generally con- 62D to conform the clamping strip 68D of the short- 
form to the surface contour of the one tissue portion. ened length of the fastening member 60D to the surface 

The receiver or receiver strip 62D is similarly fabri- contour of the tissue portion against which it is dis- 
cated from a relatively flexible material. It is adapted to posed. Insertion of the legs 66D is effected so that the 
be disposed against the other of the tissue portions op- 55 legs engage the shortened length of the receiver strip 
posite the fastening member 60D and to generally con- 62D to prevent relative movement of the shortened 
form to the surface contour of the other tissue portion. length of the receiver strip 62D and of the shortened 

The receiver strip 62D defines means for receiving length of the fastening member 60D at least in the disen- 
the fastening member legs 66D and means for being gaging directions. 

engaged by the engaging members (e.g., serrations) of 60 A suitable instrument may be provided for applying 
the legs 66D after the legs have been inserted through the fourth embodiment of the fastener SOD according to 
the tissue portions. In the illustrated fourth embodi- the above-described method. 
SJ^TJ^^^Z^n "FTH EMBODIMENT OF THE FASTENER 
as means for being engaged by the serrations of the 65 The fifth embodiment of the fastener is illustrated in 
fastening member legs 66D. FIGS. 8 and 9 and is designated generally therein by 

The fourth embodiment of the fastener 50D may be reference numeral SOE. The fastener S0E includes a 
fabricated from the same kinds of materials as the first, fastening member 60E and a receiver 62E. 
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The components of fastener 50E include some basic tener 50F that are identical or functionally analogous to 
features which are analogous to those of the first em- those of the first embodiment of the fastener 50A are 
bodiment of the fastener 50A described above with designated by reference numerals identical to those 
reference to FIG. 1-4. The elements of the fifth embodi- used for the first embodiment with the exception that 
ment of the fastener 50E that are functionally analogous 5 the sixth embodiment reference numerals are followed 
to those of the first embodiment of the fastener 50A are by the upper case letter F whereas the first embodiment 
designated by reference numerals identical to those reference numerals are followed by the upper case letter 
used for the first embodiment with the exception that A. 

the fifth embodiment reference numerals are followed The fastener 50F includes a fastening member 60F 
by the upper case letter E whereas the first embodiment 10 which comprises a plurality of spaced-apart legs 66F 
reference numerals are followed by the upper case letter that each have a distal end 70F adapted to pass through 
A. tissue portions. The legs 66F may be connected as illus- 

The fastening member 60E has a generally cylindrical trated by a link member 68F which is generally perpen- 
clamping member 68E although other shapes are suit- dicular to the legs 66F. 

able for the clamping member 68E. The clamping mem- 15 Each leg 66F defines, on its exterior along at least a 
ber 68E connects a plurality of spaced-apart legs 66E portion of its length, a plurality of barbs 80F which are 
that have distal ends 70E (FIG. 9) adapted to penetrate angled rearwardly away from the leg distal end 70F. 
the tissue portions. The elongate clamping member 68E The barbs 80F may have the same general configuration 
is preferably oriented generally perpendicular to the and orientation as the barbs 80E of the fastener 50E 
legs 66E. 20 described above with reference to FIGS. 8 and 9. 

Each leg 66E defines, on its exterior along at least a The fastener 50F further includes a flexible filament 
portion of its length, a plurality of barbs 80E which are mesh 76F which extends outwardly from, and generally 
each angled rearwardly away from the leg distal end normal to, each of the legs 66F so as to define a leg 
70E. Preferably, each barb 80E has a generally conical receiving area. The mesh 76F may extend in a generally 
configuration with a distal end portion that is relatively 25 triangular configuration around both of the legs 66F of 
flexible. As best illustrated in FIGS. 8 and 9, the barbs a fastening member 60F as illustrated. The mesh 76F 
80E are preferably arranged in groups of four barbs at may be loosly disposed on the fastening member legs 
spaced longitudinal locations along the length of each 66F between the link member 68F and the leg distal 
leg 66E with the barbs in each group of four barbs being ends 70A as illustrated. Preferably, the mesh 76F is 
equally spaced about the periphery of each leg 66E. 30 adjacent the link member 68F and may even be in 

The receiver 62E includes a flexible filament mesh contact with the link member 68F. Preferably, there is 
76E adapted to receive the fastening member legs 66E also a generally rigid frame 78F around the periphery of 
after the legs have been inserted through the tissue the mesh 76F, and the mesh 76F is secured to the frame 
portions. The mesh 76E has a grid-like arrangement of 78F. 

the filaments. The mesh 76E extends across, and is se- 35 The mesh 76F and its frame 78F may be loosely dis- 
cured to, a rigid peripheral frame 78E. posed on the legs 66F adjacent the link member 68F. 

To apply the fastener 50E to hold together two tissue The mesh 76F and frame 78F need not be immovably 
portions, the receiver 62E is disposed against one of the secured or fixed to the legs 66F or to the link member 
tissue portions (e.g., tissue portion 52 as illustrated in 68F. 

FIG. 9). The fastening member 60E is disposed against 40 The fasteners 50F may be fabricated from the same 
the other of the tissue portions (e.g., tissue portion 54 in materials as the first through the fifth embodiments of 
FIG. 9) and both the receiver mesh 76E and the tissue the fastener described above with reference to FIG. 
portions are penetrated with the fastening member legs 1-9. 

66E. The barbs 80E engage both the mesh 76E and one The fasteners 50F are applied to tissue portions in a 
tissue portion (e.g , tissue portion 52) so as to inhibit 45 novel manner to hold together the tissue portions. Spe- 
relative movement of the receiver 62E and fastening cifically, at least a first fastening member 60F and the 
member 60E at least in the disengaging directions. associated mesh 76F are disposed against one of the 

The barbs 80E are flexible enough to be bent rear- tissue portions and the tissue portions are penetrated by 
wardly as the fastening member legs 66E are pushed the legs 66F of the fastening member 60F. 
through the tissue portions. However, the barbs 80E are 50 A second fastening member 60F and associated mesh 
resilient enough to assume their original angle after they 76F are disposed against the other of the tissue portions, 
have passed through the tissue portions. Thus, those The fastening member legs 66F of the second fastening 
barbs 80E which have penetrated and extend beyond member 60F are inserted through the tissue portions so 
the tissue portions will engage the mesh 76E and the as to penetrate both tissue portions. The locations of the 
adjacent tissue portion. 55 leg penetrations of both the first and second fastening 

The fastener 50E may be fabricated from the same members 60F are selected so that at least one leg of each 
materials as the first four embodiments of the fastener fastening member penetrates the mesh around a leg of 
described above with reference to FIGS. 1-7. Addition- the other fastening member and so that the barbs of at 
ally, a suitable instrument for applying the fastener 50E least one leg of each fastening member engage both the 
may be provided to apply the fastener 50E to the tissue 60 mesh of the other fastening member and one of the 
portions in accordance with the method described tissue portions so as to inhibit relative movement of the 
above. fastening members in at least the disengaging directions. 

In FIG. 11, three identical fasteners 50F are shown 

SIXTH EMBODIMENT OF THE FASTENER holding together the two tissue portions 54 and 52. The 

The sixth embodiment of the fastener is illustrated in 65 fastener 50F that is shown inserted from the bottom 
FIGS. 10 and 11 wherein three identical fasteners are below tissue portion 52 has its associated mesh pene- 
each designated generally by the reference numeral trated by a leg of each of the other two fasteners 50F 
50F. The elements of the sixth embodiment of the fas- which have been inserted from the top over tissue por- 
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tion 54. Each of these upper fasteners 50F is engaged by 
one of the two legs of the lower fastener 50F, With 
reference to FIG. 10, it can be seen that the triangular 
shape of the mesh 76F provides a region defined in a 
vertex (opposite the link member 68F) which can re- : 
ceive an engaging leg of another fastener 50F. 

A suitable instrument may be used for applying the 
fasteners SOF to hold together the tissue portions ac- 
cording to the method described above. 

SEVENTH EMBODIMENT OF THE FASTENER " 
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tion of the fastening member (e.g., the link or clamping 
member) which is illustrated as being generally straight 
and extending perpendicular to the legs. The structure 
need not be limited to such a shape however. Instead, all 
i or a portion of the length of the fastening member be- 
tween any two adjacent legs may be arched or arcuate 
or may include an arcuate portion (e.g., an inverted 
U-shaped configuration). This would function to ini- 
tially provide a free space between the upper tissue 
10 portion and the top of the fastening member to allow for 
some expansion of the tissue. 
A seventh embodiment of the fastener is illustrated in However, in those situations where increased initial 
FIG. 12 where it is designated generally by the refer- tissue compression is desired, a modified receiver struc- 
ence numeral 50G. Three such fasteners 50G are shown ture may be provided to cooperate with the above- 
in a typical orientation wherein they would be applied 15 described arcuate fastening member. Specifically, the 
to tissue portions. Each fastener 50G is similar, and receiver need not have a flat upper surface as illustrated, 
functions in an analogous manner, to the sixth embodi- Rather, the upper surface of the receiver may be arcu- 
ment of the fastener 50F described above with reference ate (e.g., convex) so as to generally match or corre- 
to FIGS. 10 and 11. The elements of the seventh em- spond with the arcuate shape of the fastening member, 
bodiment of the fastener 50G that are identical or func- 20 This can result in an increased compression of the two 
tionally analogous to those of the sixth embodiment of tissue portions between the receiver and fastening raem- 
the fastener 50F are designated by reference numerals ber. 

identical to those used for the sixth embodiment with From the foregoing, it will be observed that numer- 
the exception that the seventh embodiment reference ous variations and modifications may be effected with- 
numerals are followed by the upper case letter G 25 out departing from the true spirit and scope of the novel 
whereas the sixth embodiment reference numerals are concept of the invention. It is to be understood that no 
followed the upper case letter F. limitation with respect to the specific articles, instru- 

Each fastener 50G includes two spaced-apart legs ments, and methods illustrated herein is intended or 
66G that each have a distal end 70G adapted to pass should be inferred. It is, of course, intended to cover by 
through the tissue portions. Preferably, the legs 66G are 30 the appended claims all such modifications as fall within 
connected by a link member 68G. The legs 66G have the scope of the claims, 
barbs 80G which may be identical to the barbs 80F of What is claimed is: 

the sixth embodiment of the fastener SOF described 1. A fastener adapted to hold together, in conjunction 
above. with one or more other similar fasteners, two portions 

Rather than have a single mesh extending around 35 of mammalian tissue, such as are defined by a wound or 
both legs 66G, the fastener 50G includes two separate incision, to facilitate healing of the wound or incision, 
portions of flexible filament mesh 76G --one of the por- said fastener comprising: 

tions having a generally circular configuration around a fastening member with at least two spaced-apart 
one of the fastening member legs 66G and the other of legs each having a distal end adapted to pass 

the portions having a generally circular configuration 40 through the tissue portions, each said leg defining 
around the other of the fastening member legs 66G. 
Each portion of mesh 76G may include a generally rigid 
frame 78G. Each portion of mesh 76G may be loosely 
disposed on a leg 66G adjacent the link member 68G. A 
fixed securement of each mesh portion to the fastener 45 
50G is not required. 

The fasteners 50G may be applied to the tissue por- 
tions in a manner generally similar and analogous to that 
used in applying the sixth embodiment of the fasteners 
50F described above with reference to FIGS. 10 and 11. 50 

The fasteners 50G may be fabricated from the same 
materials as the first through the 



the fasteners described hereinbefore. 

FASTENER ADJUSTABILITY 5J 
With each of the fastener embodiments described 
above, it is seen that the fastener can accommodate 
various thicknesses of tissue. The fasteners may be in- 
serted into the tissue and relative movement may be 
effected until the desired tissue compression is achieved. 60 
The fastener components lock together at any of a plu- 
rality of closely spaced points along the length of the 
fastening member legs so that a wide range of adjust- 
ability is conveniently provided. 2. A fastener adapted to hold together, in conjunction 
65 with one or more Other similar fasteners, two portions 
ALTERNATIVE DESIGN FEATURES of ma mmalian tissue, such as are defined by a wound or 
In the embodiments shown in FIGS. 1-6 and 8, the incision, to facilitate healing of the wound or incision, 
legs of each fastening member are connected by a por- said fastener comprising: 



exterior along at least a portion of its length 

a plurality of barbs angled rearwardly away from 
the leg distal end; and 

mesh of flexible filaments, said mesh having a gener- 
ally triangular configuration, said mesh extending 
between adjacent legs and said mesh extending 
outwardly from, and generally normal to, each of 
said legs to define a leg receiving area whereby the 
legs of one of the fastening members may be passed 
through the tissue portions from one side of said 
wound or incision with the mesh being disposed 
against one of said tissue portions and whereby the 
legs of another Of the fastening members may be 
inserted through the tissue portions from the other 
side of said wound or incision with the mesh of said 
other fastening member lying substantially against 
the other of said tissue portions so that at least one 
leg of each of said fastening members penetrates 
the mesh of the other fastening member with the 
leg barbs engaging both the mesh and the adjacent 
tissue portions so as to inhibit relative movement of 
said fastening members at least in the disengaging 
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of said tissue portions and whereby the legs of 
another of the fastening members may be inserted 
through the tissue portions from the other side of 
said wound or incision with the mesh of said other 
fastening member lying substantially against the 
other of said tissue portions so that at least one leg 
of each of said fastening members penetrates the 
mesh of the other fastening member with the leg 
barbs engaging both the mesh and the adjacent 
tissue portions so as to inhibit relative movement of 
said fastening members at least in the disengaging 
directions. 
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a fastening member with at least two spaced-apart 
legs each having a distal end adapted to pass 
through the tissue portions, each said leg defining 
on its exterior along at least a portion of its length 
a plurality of barbs angled rearwardly away from 5 
the leg distal end; and 

each of said legs having a mesh of flexible filaments 
extending around said leg, said mesh having a gen- 
erally circular configuration, said mesh extending 
outwardly from, and generaly normal to said leg to 10 
define a leg receiving area whereby the legs of one 
of the fastening members may be passed through 
the tissue portions from one side of said wound or 
incision with the mesh being disposed against one 
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